Individual stem cell quality in leukapheresis products is related to the number of mobilized stem cells.
Peripheral blood stem cells (PBSC) are used for stem cell support in patients after intensive chemotherapy and generally permit faster hematopoietic recovery than bone marrow. The development of different protocols for chemotherapy conditioning, mobilization, and ex vivo manipulation of PBSC may potentially lead to loss of primitive hematopoietic stem cells or reduction of their quality. To characterize the frequency of different stem cell subsets and their quality per mobilized PBSC, we have studied 47 leukapheresis products (LPs) of 21 cancer patients using stroma-dependent long-term culture (LTC) and limiting dilution-type cobblestone area forming cell (CAFC) assays. A large variation in CAFC week-type frequencies between the LPs was observed. The frequencies of CAFC week 2 as a tentative indicator of progenitor cells and transiently repopulating hematopoietic stem cells ranged from 0.89 to 205 per 10(5) mobilized nucleated cells and the frequencies of more primitive CAFC week 6 varied between 0.37 and 48. The average total colony-forming cell (CFC) production per CAFC at week 6 varied between 1.2 and 730, as determined in parallel LTC. In contrast to LPs, bone marrow samples generated 4.2 to 48 CFC per CAFC at week 6. Notably, a poor stem cell quality was consistently found in LPs that contained less than 5,000 CAFC week 6 per kilogram of body weight. Frequency analyses of CFCs, CAFC subtypes, and immunophenotypic subsets showed a good level of mutual correlation, suggesting identical mobilization kinetics of different stem cell subsets. The premobilization chemotherapy intensity was directly correlated with both decreasing frequency and quality of the CAFC week 6 in LPs. The frequency of CFCs, immunophenotypic subsets, and CAFC subsets transplanted and the transplant quality as determined in LTC assays was related to the neutrophil and platelet recovery time after PBSC transplantation. Although the number of progenitor cells transplanted and the in vitro transplant quality showed the best correlation with early hematopoietic recovery, the data did not permit determination of which stem cell subsets are predominantly responsible for early posttransplantation recovery. As a result, frequency and quality analysis of stem cell subsets may be a useful tool to monitor and calibrate the efficacy of novel mobilization regimens and ex vivo manipulation of PBSC.